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(57) A method of coating a substrate such as glass with aluminium to form a mirror comprises the steps of forming a 
solution of an alane amine adduct and depositing same on a heated substrate, whereby the adduct decomposes to leave a 

TT m 1irTseTe^ " 
dimethylethylamine alane. Amines, ethers and aryl compounds may be used as the solvent to dissolve the aluminium 
compound. In the case of a liquid alane adduct, such as dimethylethylamine alane, it may not be necessary to form a 
solution thereof prior to coating. After coating a sealer layer may be applied to inhibit oxide tunnelling. 
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Title: Coating of substrates 



DESCRIPTION 

This invention concerns formation of a coating of 
aluminium on a substrate and, in particular, concerns a 
method of producing mirrors. 

Mirrors are mostly produced by forming a silver 
coating on one surface of a sheet of glass, the silver 
coating acting as a reflector. The production of such 
mirrors is relatively expensive due to the use of 
silver. 

One object of this invention is to provide an 
alternative to silver for mirror production. 

Another object of this invention is to provide a 
method of coating aluminium onto a substrate, such as 
glass. 

According to one aspect of the invention there is 
provided a method of coating a substrate with a layer 
of aluminium comprising the steps of forming a solution 
of an alane adduct and depositing the solution onto a 
heated substrate. 

According to another aspect of the invention 
there is provided a substrate coated with a layer of 
aluminium by the method of depositing on the heated 
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A preferred use of the invention is in the 
production of mirrors where the substrate is glass and 
the aluminium coating forms a reflective layer. It is 
envisaged that the invention may be used in conjunction 
5 with float glass production , wherein aluminium 
deposition is carried out on hot glass, typically at 
180°C, emerging from the float glass process. It is, in 
fact, preferred that any substrate used in the invention 
be heated to at least 100°C so as to drive off moisture 
10 from the substrate and/or atmosphere that could 
otherwise cause oxidation of the aluminium. 

The deposition of aluminium on a substrate is 
preferably carried out in an inert atmosphere , such as 
of nitrogen or argon. Although the aluminium deposition 
15 may be carried out in an atmosphere containing oxygen, 
that is less desirable due to the risks of oxidation and 
fire particularly with the presence of solvent and the 
use Of high tempg-ra-hii-rtf>« . 

After coating a substrate with aluminium, a 
20 sealer layer may be applied to the aluminium coating for 
protection and to inhibit oxide tunnelling. 



The aluminium compound used in the invention is 
preferably an alane adduct, especially with a triamine. 
tv>^ aintn-irMTTTn — adduct — preferably — has the fcrffigHE A III3 



25 (NR 3 )n (NR'R' 'R' ' ')n where n is 1 or 2 and R', R" and 
R"' are selected from alkyl, aryl, alkaryl or aralkyl 



radical. Particularly suitable alane adducts for use in 
the present invention are believed to be trimethyl amine 
alane, bis-(trimethylamine) alane and 

dimethylethylamine alane, 

The solvent used to dissolve the aluminium 
compound is preferably a donor solvent. Examples of 
suitable donor solvents include amines, ethers and aryl 
compounds- Of amines, tertiary amines are preferred and 
especially those of the formula N(C n H 2n +i)3, where n is 
from 1 to 12, such as tri-n-butyl amine and 
triethylamine. Triaryl amines, trialkaryl amines and 
triaralkyl amines may also be used as solvents for the 
aluminium compound. In the case of a liquid alane 
adduct, such as dimethylethylamine alane, it may not be 
necessary to form a solution thereof prior to coating. 

Of ethers, dialkyl ethers are preferred and 
especially those of the formula (Cn H 2n +i)2 0 ' where n is 
from 1 to 12. Diaryl ethers, dialkaryl ethers, 
diaralkyl ethers and cyclic ethers as well as mixed 
ethers may also be used as solvents for the aluminium 
compound. Examples of suitable ethers include diethyl 
ether, diphenyl ether and tetrahydrofuran. 

Of aryl, compounds benzene and toluene may be 
suitable solvents for the aluminium compound. 

The amount of aluminium compound used in the 
invention will be preferably sufficient to provide a 
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solution having upto 20%, preferably 5 to 10%, by weight 

aluminium content, ; 

The solution of aluminium compound may be 
deposited on the substrate in any suitable way. 
Preferably the aluminium compound solution will be 
dropped onto the substrate, the substrate and deposition 
head(s) moving relative to each other to form a 
relatively thin even coating on the substrate. Under 
the influence of heat the aluminium compound decomposes 
to leave a coating of elemental aluminium on the 
substrate. That coating when the substrate is glass can 
provide a reflective surface that is of reasonable 
mirror quality- but at a lower cost than a silver 
coating. 

This invention will now be further described by 
means of the following Example. 

Example 

lOg of trimethyl amine alane were dissolved in 29g 
of trinbutylamine. The resultant solution was applied 
to a glass substrate heated to 180°C in a nitrogen 
atmosphere. The glass thus received a reflective 
coating of aluminium to form a mirror. A coat of sealer 
was applied to the aluminium coating to inhibit oxide 
tunnelling. 
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CLAIMS 



1. A method of coating a substrate with a layer of 

aluminium comprising the steps of forming a solution of 
an alane adduct and depositing the solution onto a 
heated substrate. 



2. A method as claimed in claim 1, wherein the 
substrate in glass. 

3. A method as claimed in claim 1 or 2, wherein the 
substrate is heated to at least 100°C. 

10 4. A method as claimed in claim 1, 2 or 3 , wherein 

deposition is carried out in a substantially inert 
atmosphere . 

5. A method as claimed in any one of claims 1 to 4, 

further comprising the step of applying a sealer layer 
15 to the aluminium coatinc 




tri amine. 

20 adduct has the formula A1H 3 . (N R' R" R'")n, wherein 
n is 1 or 2 and R' , R' ' and R" ' are selected from 
alkyl, aryl, alkaryl and aralkyl radicals. 
8. A method as claimed in claim 7 , wherein the alane 

adduct is selected from trimethylamine alane, bis- 

25 (trimethylamine) alane and dimethyl ethyl amine alane. 



9 . A method as claimed in any one of claims 1 to 8 , 
wherein the solvent is a donor solvent. 

10. A method as claimed in claim 9, wherein the 
solvent is selected from amines, ethers and aryl 
compounds . 

11. A method as claimed in claim 10, wherein the 
solvent is a tertiary amine. 

12- A method as claimed in claim 11, wherein the 
tertiary amine is of the formula N(C n H2+l)3, where n is 
from 1 to 12 . 

13 . A method as claimed in claim 12 , wherein the 
tertiary amine is tri-n-butylamine or triethylamine . 

14. A method-as claimed in claim 10, wherein the 
solvent is a dialkly ether. 

15. A method as claimed in claim 14, wherein the 
ether has the formula (C n H^n+i^O, where n is from 1 
to 12. 

16. A method as claimed in claim 10, wherein the 
solvent is selected from diethyl ether, diphenyl ether 
and tetrahydrofuran. 

17. A method as claimed in claim 10, wherein the 
solvent is selected from ben2ene and toluene. 

18. A method as claimed in any one of claims 1 to 
17, wherein the amount of aluminium compound used is 
sufficient to provide a solution having upto 20% by 
weight aluminium content. 
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19. A method as claimed in claim 18 , wherein the 
amount of aluminium compound used is sufficient to 
provide a solution having from 5 to 10% by weight 
aluminium content. 
5 20. A method as claimed in any one of claims l to 19, 
wherein the aluminium compound solution is dropped onto 
a moving substrate. 

21. A method of coating a substrate substantially as 
hereinbefore described with reference to the foregoing 
10 Example. 

22* A substrate coated by a method as claimed in any 
one of claim 1 to 21. 
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